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(54) Satellite broadcast reception system capable of connecting with a plurality of satellite 
receivers 



(57) An LNB (low noise blow down converter) that 
can have a plurality of receivers connected includes a 
conversion unit (22A-22B, 28A-28D, 26, 44A-44B, 30A- 
30D) receiving a plurality of types of polarized wave sig- 
nals transmitted from each of a plurality of satellites to 
convert the plurality of polarized wave signals into a plu- 
rality of intermediate frequency signals, an amplify 
switch (32A, 32B, 90A, 90B, 100, 34A-34C) connected 
to the conversion unit (22A-22B, 28A-28D, 26, 44A-44B, 



30A-30D) to receive the plurality of intermediate fre- 
quency signals as inputs, and having a plurality of out- 
puts connected to a plurality of output ports, respective- 
ly, determining a status according to a select signal and 
providing an amplified intermediate frequency signal, 
and a first control unit (36A-36C, 38A-38G) receiving 
digital serial data to select a satellite from an external 
source via an output port and providing a select signal 
according to the digital serial data. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a satellite 
broadcast reception system. More particularly, the 
present invention relates to a satellite broadcast recep- 
tion system that can receive individually with a plurality " 
of satellite receivers a plurality of satellite broadcasting 
signals received from a plurality of satellites. 

Description of the Background Art 

[0002] Referring to Fig. 8, communication satellites 
(CS) called JCSAT3 and JCSAT4 are launched at 128° 
and 1 24° of east longitude up in the sky over Japan . The 
satellite broadcasting signal transmitted by respective 
satellites are formed of the two types of signals of a hor- 
izontally polarized wave and a vertically polarized wave. 
The antenna for receiving a satellite broadcast that can 
receive satellite broadcasting signals transmitted from 
the two satellites includes a reflector dish 6 reflecting 
the satellite broadcasting signal transmitted by the two 
satellites, and an LNB (Low Noise Block Down Convert- 
er) 58 that amplifies the low noise of a satellite broad- 
casting signal reflected at reflector dish 6 and converts 
the frequency down to a low frequency band. A receiver 
of a satellite broadcasting signal such as a television 
receiver 60 is connected to LNB 58. 
[0003] Referring to Fig. 9, a conventional LNB 58 in- 
cludes an LNA (Low Noise Amplifier) 62 receiving hori- 
zontally and vertically polarized wave signals transmit- 
ted from JCSAT3 and horizontally and vertically polar- 
ized wave signals transmitted from JCSAT4 to amplify 
the low noise of either signal according to an output of 
a power supply circuit 68 that will be described after- 
wards, a BPF (Band Pass Filter) 64 connected to LNA 
62 to receive the output of LNA 62 as an input, a local 
oscillator 26 generating a local oscillator signal of 11 .2 
GHz, a mixer 30A connected to BPF 64 and local oscil- 
lator 26 to mix the local oscillator signal with the signal 
output from BPF 64 to provide an IF (Intermediate Fre- 
quency) signal, an IF amplifier 66 connected to the out- 
put of mixer 30A to amplify an IF signal, and a capacitor 
35A connected to the output of I F amplifier 66 to cut the 
noise of low frequency. Capacitor 35A is connected to 
the output terminal of an IF signal. The IF signal output 
terminal has the foregoing receiver connected to the 
end. 

[0004] LNB 58 further includes a power supply circuit 
68 connected to the IF signal output terminal to receive 
direct current DC from the IF signal output terminal and 
a low frequency pulse signal AC of an alternating current 
of several ten KHz overlying direct current DC to supply 
desired power to a semiconductor amplify element form- 
ing LNA 62 according to the voltage value of direct cur- 



rent DC and the presence of low frequency pulse signal 
AC. Power supply circuit 68 also supplies power to each 
component forming LNB 58 besides LNA 62. 
[0005] LNA 62 includes semiconductor amplify ete- 

5 ments 63A and 63B receiving the horizontally polarized 
wave signal and vertically polarized wave signal trans- 
mitted from JCSAT3 as respective inputs, semiconduc- 
tor amplify elements 63C and 63D receiving the hori- 
zontally polarized wave signal and vertically polarized 

w wave signal from JCSAT4 as inputs, respectively, and a 
semiconductor amplify element 63E connected to the 
outputs of semiconductor amplify elements 63A-63D. 
[0006] The voltage value of direct current DC supplied 
from the IF signal output terminal includes the two types 

15 of 1 8 V and 1 3 V. When the voltage value of direct cur- 
rent DC is 18 V, a horizontally polarized wave signal is 
selected. When the voltage value of direct current DC 
is 13 V, a vertically polarized wave signal is selected. In 
the case direct current DC is overlaid over low frequency 

20 pulse signal AC, JCSAT3 is selected. When direct cur- 
rent DC is not overlaid over low frequency pulse signal 
AC, JCSAT4 is selected. 

[0007] For example, in the case where direct current 
DC of 1 3 V overlaid with low frequency pulse signal AC 

25 is supplied to power supply circuit 68 from a receiver 
connected to the IF signal output terminal, the receiver 
selects the vertically polarized wave signal transmitted 
from JCSAT3. Therefore, power supply circuit 68 sup- 
plies power to semiconductor amplify elements 63B and 

30 63E forming LNA 62. Power is not supplied to semicon- 
ductor amplify elements 63A, 63C and 63D. Thus, the 
vertically polarized wave signal transmitted from 
JCSAT3 has the low noise amplified by semiconductor 
amplify elements 63B and 63E. The low-noise amplified 

35 signal is applied to BPF 64 to have the image signal re- 
moved. Mixer 30A mixes the local oscillator signal gen- 
erated at local oscillator 63 with the signal output from 
BPF 64 to provide an IF signal. IF amplifier 66 amplifies 
the IF signal. The amplified IF signal has the noise of 

40 the low frequency cut at capacitor 35A, and then output 
from the IF signal output terminal. 
[0008] Accordingly, one of the two satellites is select- 
ed, and one of the two types of polarized wave signals 
transmitted from the selected satellite is selected. The 

45 selected polarized wave signal has the low noise ampli- 
fied and frequency converted to be output from the IF 
signal output terminal. 

[0009] LNB 58 has only one IF signal output terminal. 
Therefore, the signal output from LNB 58 is limited to 
. 50 one polarized wave signal transmitted from one satellite. 
This means that only one receiver can be connected to 
one LNB 58. A plurality of television receivers or video 
recorders cannot be connected thereto. 
[001 0] The satellite is selected based on the presence 
55 of low frequency pulse signal AC. Therefore, one LNB 
58 can only receive the satellite broadcasting signals 
from two satellites. It was difficult to receive satellite 
broadcasting signals from three or more satellites. 
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[0011] If a satellite can be selected by digital serial 
data instead of the presence of a low frequency pulse 
signal AC, information of what type of polarized wave 
signal from which satellite has been selected can be 
processed by providing an apparatus that can process 
digital data such as a personal computer at the receiver 
side. 

SUMMARY OF THE INVENTION 

[0012] In view of the foregoing, an object of the 
present invention is to provide a satellite broadcast re- 
ception system that can have a plurality of receivers 
connected. 

[0013] Another object of the present invention is to 
provide a satellite broadcast reception system that can 
receive a satellite broadcasting signal from at least three 
satellites. 

[0014] A further object of the present invention is to 
provide a satellite broadcast reception system that can 
process information related to selection of a satellite and 
a polarized wave signal. 

[001 5] A low noise block down converter according to 
an aspect of the present invention includes a conversion 
unit receiving a plurality of types of polarized wave sig- 
nals transmitted from each of a plurality of satellites to 
convert a plurality of polarized wave signals into a plu- 
rality of intermediate frequency signals, an amplify 
switch connected to the conversion unit with a plurality 
of intermediate frequency signals as inputs, and having 
a plurality of outputs connected to a plurality of output 
ports, respectively to determine a status according to a 
select signal and providing an amplified intermediate 
frequency signal, and a first control unit receiving exter- 
nal digital serial data to select a satellite via an output 
port and providing a select signal according to the digital 
serial data. 

[001 6] The plurality of types of polarized wave signals 
transmitted from respective plurality of satellites are 
converted into intermediate frequency signals and then 
applied to the amplify switch. The first control unit re- 
ceives external digital serial data via the plurality of out- 
put ports to apply a select signal to the amplify switch. 
The amplify switch receives a select signal for each out- 
put to provide a polarized wave signal according to the 
select signal. Therefore, a plurality of polarized wave 
signals are output from one low noise block down con- 
verter. The plurality of polarized wave signals can be se- 
lected independently by an external source through the 
plurality of output ports. Therefore, a plurality of satellite 
receivers can be connected to one low noise block down 
converter. Each of the plurality of satellite receivers can 
select a polarized wave signal independently, it is not 
necessary to install a low noise block down converter 
for each satellite differing in the orbit position. 
[0017] Preferably, the converter unit includes a plural- 
ity of low noise amplifiers provided corresponding to 
each of the plurality of satellites, each low noise ampli- 



fier receiving a plurality of types of polarized wave sig- 
nals to amplify low noise, a plurality of filters connected 
to the plurality of low noise amplifiers to remove an im- 
age signal from the low-noise amplified plurality of types 

5 of polarized wave signals, a local oscillator generating 
a local oscillator signal, a plurality of buffer amplifiers 
provided corresponding to each of the plurality of satel- 
lites, connected to the. local oscillator to amplify a local 
oscillator signal, and a plurality of mixers provided cor- 

10 responding to each of the plurality of satellites, and con- 
nected to a filter and a buffer amplifier corresponding to 
the satellite to mix the local oscillator signal with the plu- 
rality of types of polarized wave signals removed in im- 
age signals to output an intermediate frequency signal. 

is [0018] A buffer amplifier is connected between the lo- 
cal oscillator and the mixer in each satellite. Therefore, 
leakage of an RF (Radio Frequency) signal of a satellite 
to the RF signal of another satellite can be suppressed. 
The isolation of the RF signals between different satel- 

20 Htes can be improved. 

[0019] Further preferably, the amplify switch includes 
a switch having a plurality of outputs, connected to the 
conversion unit with a plurality of intermediate frequency 
signals as the inputs to define a status according to a 

25 select signal, and an amplifier unit connected to the 
switch, having a plurality of outputs connected to the plu- 
rality of output ports, ^respectively, to amplify respective 
plurality of outputs of the switch. 
[0020] Following selection of an intermediate fre- 

30 quency signal by the switch, the selected signal is am- 
plified. Therefore, the number of components forming 
the amplifier unit can be reduced than the case where 
the intermediate frequency signal is amplified at a pre- 
ceding stage of the switch. 

35 [0021] Further preferably, the amplifier unit includes 
a plurality of amplifiers connected to the plurality of out- 
puts of the switch, respectively, to amplify the plurality 
of outputs, and a plurality of constant voltage regulators 
receiving power from an external source via a plurality 

40 of output ports to supply the power to the plurality of am- 
plifiers. 

[0022] A constant voltage regulator is provided for 
each amplifier. In the case where power is not supplied 
from the output port, the amplifier connecting to that out- 
45 put port is not supplied with power. Therefore, the power 
consumption of the low noise block down converter can 
be reduced. 

[0023] Further preferably, the first control unit in- 
cludes a second control unit receiving from an external 

50 source through the output port digital data to select a 
satellite and a direct current having a voltage value cor- 
responding to the type of the polarized wave signal to 
output a select signal according to the digital serial data 
and the voltage value of the direct current. 

55 [0024] A polarized wave signal can be selected ac- 
cording to the direct current having a predetermined 
voltage valued Thus, compatibility with a conventional 
satellite receiver can be maintained. 
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[0025] Further preferably, the low noise block down 
converter includes a power switch connected to a plu- 
rality of output ports to select any of the output ports 
according to a control signal for connection with the out- 
put, and a constant voltage power supply circuit con- 
nected to the power switch, receiving direct current out- 
put from the power switch to supply to the conversion 
unit and the second control unit power subjected to con- 
stant voltage conversion. The second control unit in- 
cludes a select signal output unit providing a select sig- 
nal according to digital serial data and the voltage value 
of the direct current, and a control signal output unit pro- 
viding a control signal according to the digital serial data 
and the voltage value of the direct current. 
[0026] The control signal output unit provides a con- 
trol signal according to digital serial data and the voltage 
value of the direct current. The powerswitch selects any 
of the plurality of output ports according to the control 
signal. Digital serial data and direct current are supplied 
to the constant voltage power supply circuit from a sat- 
ellite receiver through the selected output port. Digital 
serial data and constant current are not supplied from 
the other output ports. Therefore, even in the case 
where the voltage of the selected satellite receiver 
changes, that voltage change will not affect the digital 
serial data and the like transmitted from other satellite 
broadcast receiver. As a result, voltage drop will not oc- 
cur at the output port connected to another satellite re- 
ceiver. Also, false digital serial data caused by voltage 
drop will not occur. Therefore, the low noise block down 
converter can be operated stably without erroneous op- 
eration. 

[0027] A satellite broadcast receiver according to an- 
other aspect of the present invention is input with an in- 
termediate frequency signal according to a wave from 
a satellite through an input port. The satellite broadcast 
receiver includes an intermediate frequency signal con- 
version unit deriving and providing a video signal and 
an audio signal by the intermediate frequency signal in- 
put to the input port, an input unit through which a select 
signal to select a satellite is input, and a digital serial 
data supply unit connected to the input unit to supply 
digital serial data to select a satellite to the input port 
according to a select signal. 

[0028] A satellite is selected by the digital serial data. 
By setting the number of bits of the digital serial data 
used in the selection of a satellite to at least 2 bits, a 
satellite broadcasting signal can be received from at 
least three satellites. 

[0029] Preferably, the intermediate frequency signal 
conversion unit includes a video*audio signal extraction 
unit extracting and providing a video signal and audio 
signal from an intermediate frequency signal, and a re- 
ception signal information output unit providing recep- 
tion signal information representing a reception status 
of a satellite from the intermediate frequency signal. The 
satellite broadcast receiver further includes a status sig- 
nal output unit connected to the input unit and the re- 



ception signal information output unit to output a select 
signal and reception signal information. 
[0030] A select signal and reception signal informa- 
tion are output from the status signal output unit. By con- 

5 necting a personal computer to a satellite receiver, or by 
incorporating a personal computer in a satellite broad- 
cast receiver, the status of the satellite, the reception 
status, and the like can be supervised according to a 
computer program. Therefore, past record information 

10 such as how long a viewer has watched a certain pro- 
gram can be obtained. When the viewer is not watching 
a program, the computer program can be downloaded 
from a satellite. Therefore, the maintenance and service 
of the system of the personal computer can be im- 

15 proved. 

[0031] According to a further aspect of the present in- 
vention, a satellite broadcast reception system includes 
the above-described low noise block down converter, 
and a satellite receiver connected to the low noise block 

20 down converter for usage. 

[0032] A plurality of types of polarized wave signals 
transmitted from respective plurality of satellites are 
converted into intermediate frequency signals and then 
applied to an amplify switch. A first control unit receives 

25 external digital serial data through a plurality of output 
ports and applies a select signal to the amplify switch. 
The amplify switch receives a select signal for each out- 
put to output a polarized wave signal according to the 
select signal. Therefore, a plurality of polarized wave 

30 signals are output from one low noise block down con- 
verter. The plurality of polarized wave signals can be se- 
lected independently by an external source through the 
plurality of output ports. Therefore, a plurality of satellite 
receivers can be connected to one low noise block down 

35 converter. The plurality of satellite receivers can select 
a polarized wave signal independently. It is not neces- 
sary to install a low noise block down converter individ- 
ually for each satellite differing in orbit position. 
[0033] Preferably, the satellite broadcast system in- 

40 eludes the above-described satellite receiver. 

[0034] A satellite is selected by digital serial data. By 
setting the number of bits of the digital serial data used 
in selecting a satellite to at least 2 bits, satellite broad- 
casting signals from at least three satellites can be re- 

45 ceived. 

[0035] The foregoing and other objects, features, as- 
pects and advantages of the present invention will be- 
come more apparent from the following detailed de- 
scription of the present invention when taken in conjunc- 
50 tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] Figs. 1 and 2 are diagrams to describe a struc- 
55 ture of a satellite broadcast reception system according 
to a first embodiment of the present invention. 
[0037] Fig. 3 shows a structure of an LNB according 
to the first embodiment of the present invention. 
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[0038] Fig. 4 shows a structure of a set top box ac- 
cording to the first embodiment of the present invention. 
[0039] Figs. 5, 6 and 7 show a structure of an LNB 
according to second, third, and fourth embodiments, re- 
spectively, of the present invention. 
[0040] Fig. 8 is a diagram to describe a structure of a 
conventional satellite broadcast reception system. 
[0041 ] Fig. 9 shows a structure of a conventional LNB. 
[0042] Figs. 10, 11 , 12 and 13 show a structure of an 
LNB according to fifth, sixth, seventh and eighth embod- 
iments, respectively, of the present invention. 
[0043] Figs. 1 4 and 1 5 are diagrams of a circuit to sup- 
ply voltage from ports A and B of the LNB of Figs. 11 
and 12, respectively, to the main circuits of the LNB. 
[0044] Fig. 1 6 shows a structure of an LNB according 
to a tenth embodiment of the present invention. 
[0045] Fig. 17 is a circuit diagram to supply voltage 
from ports A-C of the LNB of Fig. 1 6 to the main circuits 
of the LNB. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0046] At present, digital broadcast satellites (DBS) 
are launched at 101°, 110° and 119° of west longitude 
high up in the sky of the United States of America. 
EchoStar (registered trademark of EchoStar Communi- 
cations Corporation of US) which is one service provider 
of the American DBS broadcasts has obtained the 
broadcasting right associated with the satellites of 110° 
and 119° of west longitude. 

[0047] Referring to Figs. 1 and 2, a satellite receiving 
antenna that can receive a satellite broadcasting signal 
transmitted from two satellites according to a first em- 
bodiment of the present invention includes a reflector 
dish 6 reflecting a satellite broadcasting signal transmit- 
ted from the two satellites, and an LNB 8 amplifying low 
noise of the satellite broadcasting signal reflected at re- 
flector dish 6 and simultaneously converting the fre- 
quency to a low frequency band. LNB 8 is connected to 
two receivers of a satellite broadcasting signal such as 
television receivers 10 and 12. 

[0048] Referring to Fig. 3, LNB 8 includes an LNA22A 
receiving a left-handed polarized wave signal and a 
right-handed polarized wave signal transmitted from a 
satellite located at 1 1 9° of west longitude (referred to as 
"119° satellite" hereinafter) and amplifying low noise of 
respective polarized wave signals, an LNA 22B receiv- 
ing a left-handed polarized wave signal and a right- 
handed polarized wave signal transmitted from the sat- 
ellite located at 110° of west longitude (referred to as 
"110° satellite" hereinafter) to amplify low noise of re- 
spective polarized wave signals, BPF28A and 28B con- 
nected to LNA 22A to remove image signals from re- 
spective left-handed and right-handed polarized wave 
signals amplified in low noise, BPF 28C and 28D con- 



nected to LNA 22B to remove respective image signals 
from left-handed and right-handed polarized wave sig- 
nals amplified in low noise, a local oscillator 26 gener- 
ating a sine wave signal (local oscillator signal) of 1 1 .25 
5 GHz, and buffer amplifiers 44A and 44B connected to 
local oscillator 26. 

[0049] LNB 8 further includes a mixer 30A connected 
to BPF 28A and buffer amplifier 44A to mix the outputs 
of BPF 28A and buffer amplifiers 44A to output an IF 

10 signal, a mixer 30B connected to BPF 28B and buffer 
amplifier 44A to mix outputs of BPF 28B and buffer am- 
plifier 44A to output an I F signal, a mixer 30C connected 
to BPF 28C and buffer amplifier 44B to mix the outputs 
of BPF28C and buffer amplifier 44B to output an IF sig- 

15 nal, and a mixer 30D connected to BPF 28D and buffer 
amplifier 44B to mix outputs of BPF 28D and buffer am- 
plifier 44B to output an IF signal. 
[0050] LNB 8 further includes a 4 x 2 IF switch IC (In- 
tegrated Circuit) 32A connected to mixers 30A-30D to 

20 select an IF signal output from mixers 30A-30D accord- 
ing to outputs of a control microcomputer 38 A and a volt- 
age comparator 36A to provide the selected IF signal 
from two output ports, IF amplifiers 34A and 34B con- 
, nected to the two output ports of 4 x 2 IF switch IC 32A, 

25 and capacitors 35A and 35B connected to the outputs 
of IF amplifiers 34A and 34B, respectively, to cut the 
noise of low frequency. 

[0051] Capacitors 35A and 35B are connected to out- 
put ports A and B of respective IF signals. The ends of 

30 output ports A and Bare connected to a receiver. Details 
of a receiver will be described afterwards. 
[0052] The IF signals output from the two output ports 
of 4 x 2 IF switch IC 32 A may be IF signals of the same 
type or of a different type. 

35 [0053] The receiver connected to output ports A and 
B supply digital serial data of 8 bits to LNB 8, and then 
supplies direct current DC after supply of the digital se- 
rial data. The digital serial data is formed of 8 bits. The 
first bit is the start bit indicating the beginning of digital 

40 serial data. The second to fourth bits are the error de- 
tection/correction code of the 8-bit data. The fifth to 
eighth bits are code called "switch bit" to select a satel- 
lite. One bit of the serial data is indicated with a voltage 
value of 8 msec in length. 0 and 1 are indicated when 

45 the voltage value is 13 V and 18 V, respectively. The 
voltage values of direct current DC correspond to the 
two types of 13 V and 18 V. When 13 V, a right-handed 
polarized wave signal is selected. When 18 V, a left- 
handed polarized wave signal is selected. 

50 [0054] LNB 8 further includes a control microcomput- 
er 38 A connected to output ports A and B to receive dig- 
ital serial data from the receiver connected to respective 
output ports to apply the select signal of a satellite to 4 
x 2 IF switch IC 32A according to the switch bit of the 

55 digital serial data, a voltage comparator 36A connected 
to output ports A and B to receive direct current DC from 
respective output ports and comparing with a predeter- 
mined threshold value to apply a select signal of a po- 
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larized wave signal to 4 x 2 I F switch IC 32A, a constant 
voltage regulator 42A connected to output ports A and 
B to regulate the voltage value and supplying power of 
a constant voltage level to IF amplifiers 34A and 34B, 
control microcomputer 38A and a power supply circuit 
40 that will be described afterwards, and a power supply 
circuit 40 connected to constant voltage regulator 42A 
to convert the powersupplied from constant voltage reg- 
ulator 42A into a desired voltage current and supplying 
the converted current to LNA 22A and 22B, buffer am- 
plifiers 44A and 44B, and local oscillator 26, and the like. 
[0055] A set top box 80 will be described as an exam- 
ple of a receiver with reference to Fig. 4. Set top box 80 
includes a tuner unit 70 connected to one output port of 
LNB8 via an input port 71 to receive an I F signal through 
the output port and converting the IF signal into a digital 
signal, a digital signal processing unit 76 connected to 
tuner unit 70 to process the received digital signal to out- 
put a video signal, an audio signal, and information re- 
lated to the reception status or the like (referred to as 
"reception signal information" hereinafter), an input unit 
82 through which a select signal is input to select a 
broadcasting satellite and a channel, a control unit 78 
connected to digital signal processing unit 76, input unit 
80, and an external apparatus such as a television re- 
ceiver or a personal computer to output command data 
to select a satellite and a polarized wave signal accord- 
ing to a select signal received from input unit 82 or the 
external apparatus, and also to supply a select signal or 
digital signal (status signal) such as reception signal in- 
formation to an external apparatus, a power supply unit 
74, and a digital serial signal generation unit 72 connect- 
ed to control unit 78 and power supply unit 74 to cause 
output of 8-bit digital serial data and direct current DC 
from power supply unit 74 according to the command 
data output from control unit 78. The digital serial signal 
and direct current DC output from power supply unit 74 
is overlaid with the coaxial cable connected to the output 
port of the LNB via output port 71 to be transmitted to 
LNB 8. 

[0056] The operation of LNB 8 and set top box 80 will 
be described with reference to Figs. 3 and 4. 
[0057] In Fig. 4, it is assumed that a select signal re- 
questing a satellite broadcasting signal of channel 3 of 
119° satellite is input from input unit 82 of set top box 
80. It is assumed that the satellite broadcasting signal 
of an odd-numbered channel is overlaid on a right-hand- 
ed polarized wave signal. Control unit 78 outputs com- 
mand data to select a right-handed polarized wave sig- 
nal of the 119° satellite. Digital serial signal generation 
unit 72 receives command data to drive power supply 
unit 74 according to the command data to output digital 
serial data and direct current DC. 
[0058] Referring to Fig. 3 again , digital serial data and 
direct current DC are supplied to LNB 8 from output port 
B. The left-handed polarized wave signal and right- 
handed polarized wave signal transmitted from the 1 1 9° 
satellite are amplified in low noise by LNA 22A. The left- 



handed and right-handed polarized wave signals trans- 
mitted from the 110° satellite are amplified in low noise 
by LNA 22B. The left-handed and right-handed polar- 
ized wave signals amplified in low noise by LNA 22A are 

5 filter-processed by BPF 28 A and 28B, respectively, to 
have the image signal removed. The left-handed and 
right-handed polarized wave signals amplified in low 
noise by LNA 22B are filter-processed by BPF 28C and 
28D, respectively, to have the image signal removed. 

10 [0059] The local oscillator signal generated at local 
oscillator 26 is amplified by buffer amplifiers 44A and 
44B. Mixer 30A mixes the outputs of BPF 28A and buffer 
amplifier 44A to supply an IF signal to 4 x 2 IF switch 
IC 32A. Mixer 30B mixes the outputs of BPF 28B and 

15 buffer amplifier 44A to supply anJF signal to 4 x 2 IF 
switch IC 32A. Mixer 30C mixes the outputs of BPF 28C 
and buffer amplifier 40B to supply an IF signal to 4 x 2 
IF switch IC 32A. Mixer 30D mixes the outputs of BPF 
28D and buffer amplifier 44B to supply an IF signal to 4 

20 x 2 IF switch IC 32A. 

[0060] Control microcomputer 38A receives respec- 
tive digital serial data from the receivers connected to 
output ports A and B. Set top box 80 is connected to 
output port B. Control microcomputer 38A receives the 

25 digital serial data to select the 119° satellite. Therefore, 
control microcomputer 38 A supplies to 4 x 2 IF switch 
IC 32A a select signal to output a satellite broadcasting 
signal transmitted from the 119° satellite through the 
output port of 4 x 2 IF switch IC32A connected to output 

30 port B according to the serial data received at output 
port B. 

[0061] Voltage comparator 36A receives direct cur- 
rent DC from the receivers connected to output ports A 
and B. Set top box 80 is connected to output port B. Volt- 
es age comparator 36A compares the voltage of the direct 
current DC supplied from output port B with a predeter- 
mined threshold value and supplies to 4 x 2 IF switch 
IC 32A a select signal to output a right-handed polarized 
wave signal from the output port connected to output 
40 port B. Thus, a right-handed polarized wave signal of 
the 119° satellite is output from 4 x 2 IF switch IC 32A 
and amplified by IF amplifier 34B to be output from out- 
put port B. 

[0062] Referring to Fig. 4. again, tuner unit 70 connect- 
45 ed to output port B via input port 71 receives an IF signal 
and converts the IF signal into a digital signal. Digital 
signal processing unit 76 extracts a video signal, an au- 
dio signal and reception signal information from the dig- 
ital signal converted at tuner unit 70, and supplies the 
50 video signal and the audio signal to an external appara- 
tus and the reception signal information to control unit 
78. Control unit 78 provides to an external apparatus 
information such as the satellite name and channel of 
the currently received satellite broadcasting signal as a 
55 status signal according to the reception signal informa- 
tion received from digital signal processing unit 76 and 
the select signal input through input unit 82. 
[0063] In the case where a personal computer is em- 
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ployed as an external apparatus, the video signal and 
the audio signal can be reproduced on the personal 
computer. Also, selection of a satellite and a polarized 
wave signal, the reception status and the like can be 
supervised according to a computer program based on 
the select signal and the status signal. Therefore, past 
record information such as how long the viewer has 
watched which program can be obtained. Also, a com- 
puter program can be downloaded from a satellite when 
the viewer is not watching a program. Therefore, the 
maintenance and service of the system of the personal 
computer can be improved. 

[0064] The foregoing supervision by a computer pro- 
gram can be carried out independently for each external 
apparatus. 

[0065] It is to be noted that the above-described fea- 
ture of a personal computer can be included in the tel- 
evision receiver or a video tape recorder. The function 
of set top box 80 per se can be incorporated in a per- 
sonal computer, a television receiver, a video tape re- 
ceiver, or the like. 

[0066] By the above-described structure of LNB 8, 
two receivers can be connected to one LNB 8. The two 
receivers can select a satellite and a polarized wave sig- 
nal independently. Therefore, it is not necessary to in- 
stall a separate satellite broadcast reception antenna for 
each satellite differing in the orbit position. 
[0067] The switch bit selecting a satellite is formed of 
4 bits. Therefore, the maximum of 16 (= 2 4 ) satellites 
can be selected. For example, by using a 6 x 2 IF switch 
IC having 6 inputs and 2 outputs instead of 4 x 2 IF 
switch IC 32A, and adding an LNA, BPF, a mixer, an IF 
amplifier and the like similar to those of Fig. 3, a satellite 
broadcasting signal can be received from three satel- 
lites. 

[0068] A buffer amplifier is connected between a local 
oscillator and a mixer for each satellite. Therefore, leak- 
age of an RF (Radio Frequency) signal of a certain sat- 
ellite to an RF signal of another satellite can be sup- 
pressed. The isolation of the RF signal between different 
satellite can be improved. 

[0069] A HPF (High Pass Filter) or a rejecter (trap) can 
be used instead of BPF 28A-28D. 
[0070] Although a satellite and a polarized wave sig- 
nal are respectively selected using digital serial data and 
direct current DC in the above embodiment, a satellite 
and polarized wave signal can be selected by digital se- 
rial data alone. 

[0071] Although IF amplifiers 34A and 34B are pro- 
vided at the succeeding stage of 4 x 2 IF switch IC 32A, 
an IF amplifier can be provided at the preceding stage 
of 4 x 2 IF switch IC 32A to amplify in advance the in- 
termediate frequency signal applied to 4 x 2 IF switch 
IC 32A. 

Second Embodiment 

[0072] Referring to Fig. 5, an LNB according to a sec- 



ond embodiment of the present invention has constant 
voltage regulators 42B and 42C further added to LNB 8 
of the first embodiment. Constant voltage regulator 42A 
supplies power to only power supply circuit 40 and con- 

5 trol microcomputer 38A, and does not supply power 
supply IF amplifiers 34A and 34B. 
[0073] Constant voltage regulator 42B is connected 
to output port A to regulate the voltage value, and then 
supplies power to IF amplifier 34A. Constant voltage 

10 regulator 42C is connected to output port B to regulate 
the voltage value, and supplies power to IF amplifier 
34B. 

[0074] By the above-described structure of the LNB, 
power can be supplied only to the IF amplifier to which 
15 - a receiver is connected, and not supply power to the IF 
amplifier to which a receiver is not connected. There- 
fore, power is not supplied to the IF amplifier in the case 
where an IF signal does not have to be amplified. As a 
result, power consumption of the LNB can be reduced. 

20 

Third Embodiment 

[0075] In the LNB of the previous first and second em- 
bodiments described with reference to Figs. 3 and 5, the 
25 power to drive each component of the LNB is applied 
from both output ports A and B to constant voltage reg- 
ulator 42A. The power applied from output ports A and 
B to constant voltage regulator 42A includes the two 
types of 18 V and 13 V. Assume that the entire current 
30 required to drive each component of the LNB is 200 mA. 
In the case where the voltage applied from output ports 
A and B to constant voltage regulator 42A are both 18 
V or both 13 V, the current applied from output ports A 
and B to constant voltage regulator 42A is equally 100 
35 mA. However, in the case where the voltage applied 
from one of output ports A and B is 1 8 V and the voltage 
applied from the other of output ports A and B is 13 V, 
the entire current of 200 mA is applied from the output 
port of the higher voltage. 
40 [0076] The digital serial data supplied from output port 
A or B is a representation of the logic by the voltage 
value of 1 8 V or 1 3 V. When digital serial data is supplied 
from output port A, for example, the voltage value varies 
several times between 18 V and 13 V. This means that 
45 there are several transitions between the status where 
the entire current is supplied from one of output ports A 
and B and the status where equal current is supplied 
from output ports A and B. Therefore, not only the cur- 
rent applied from output port A, but also the current ap- 
so plied from output port B will vary. At output port B, volt- 
age drop occurs by the presence of a coaxial cable con- 
nected to output port B. As a result, false digital serial 
data is generated at output port B. There was a problem 
that the LNB operates erroneously, so that a false sat- 
ss ellite broadcasting signal is transmitted to the receiver 
connected to output port B. This phenomenon is partic- 
ularly significant when the resistance of the coaxial ca- 
ble connected to the output port is great or when the 
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cable is long. 

[0077] Referring to Fig. 6, an LNB according to a third 
embodiment of the present invention has a power switch 
45 added to the LNB of the second embodiment, and 
uses a control microcomputer 38B instead of control mi- 
crocomputer 38A. Power switch 45 includes two inputs 
and one output. The two inputs are connected to output 
ports A and B, respectively. The one output is connected 
to constant voltage regulator 42A. Power switch 45 re- 
ceives power from either output port A or B according 
to the control signal from control microcomputer 38B 
and supplies the power to constant voltage regulator 
42A. 

[0078] Control microcomputer 38B is connected to 
output ports A and B to receive the digital serial data 
through respective output ports, and supplies a select, 
signal of a satellite to 4 x 2 IF switch IC 32A according 
to the switch bit of the digital serial data. Also, when pow- 
er is supplied from output port A, control microcomputer 
38B provides a control signal to power switch 45 to 
cause the power supplied from output port A to be output 
by power switch 45. When power is not supplied from 
output port A, control microcomputer 38B applies to 
power switch 45 a control signal to cause power switch 
45 to output the power supplied from output port B. 
[0079] By the above-described structure, power to 
drive the LNB can be always supplied from output port 
A in the case where a receiver is connected to output 
port A. The current supplied from output port A is always 
constant, so that there is no change in the voltage at 
output port B. The problem of a false satellite broadcast- 
ing signal transmitted to the receiver connected to out- 
put port B by an erroneous operation of the LNB is elim- 
inated. Therefore, the receiver can be operated stably. 

Fourth Embodiment 

[0080] Referring to Fig. 7, an LNB according to a 
fourth embodiment of the present invention includes an 
LNA 22A receiving a left-handed polarized wave signal 
and a right-handed polarized wave signal transmitted 
from the 119° satellite, an LNA 22B receiving a left- 
handed polarized wave signal and right-handed polar- 
ized wave signal transmitted from the 1 1 0° satellite, BP F 
28A and 28B connected to LNA 22A, BPF 28C and 28D 
connected to LNA 22B, a local oscillator 26, and buffer 
amplifiers 44A and 44B connected to local oscillator 26. 
[0081 ] LNB further includes a mixer 30A connected to 
BPF 28 A and buffer amplifier 44A, a mixer 30B connect- 
ed to BPF 28B and buffer amplifier 44A, a mixer 30C 
connected to BPF 28C and buffer amplifier 44B, and a 
mixer 30D connected to BPF 28D and buffer amplifier 
44B. 

[0082] The LNB further includes 4 x 2 IF switches IC 
32A and 32B connected to each of mixers 30A-30D to 
select an IF signal output from mixers 30A-30D accord- 
ing to the outputs of control microcomputer 38C and 
voltage comparator 36B and providing the selected IF 



signal from the two output ports, an I F amplifier 34C con- 
nected to the total of four output ports of 4 x 2 IF switch- 
es IC 32A and 32B, and capacitors 35A-35D connected 
to the output of IF amplifier 34 to cut the noise of the low 

5 frequency. 

[0083] Output ports A-D of an IF signal are connected 
to capacitors 35A-35D, respectively. A receiver is con- 
nected at the end of output ports A-D. 
[0084] The IF signal output from the total of four output 

w ports of 4 x 2 IF switches IC 32A and 32B may be an 
IF signal of the same type or of a different type. 
[0085] The LNB further includes a control microcom- 
puter 38C connected to output ports A-D to receive dig- 
ital serial data therefrom and applying a select signal of 

15 a satellite to 4 x 2 IF switches IC 32A and 32B according 
to the switch bit of the digital serial data, a voltage com- 
parator 36B connected to operate ports A-D to receive 
direct current DC therefrom to compare with a predeter- 
mined threshold value and applying a select signal of a 

20 polarized wave signal to 4 x 2 IF switches IC 32A and 
32B, a constant voltage regulator 42 A connected to out- 
put ports A-D, and a power supply circuit 40 connected 
to constant voltage regulator 42A. 
[0086] By using two 4 x 2 IF switches IC instead of 4 

25 x 4 IF switch IC, an LNB having four output ports can 
be provided using components common to those of the 
LNB of the first embodiment. 

[0087] By sequentially increasing the number of 4 x 
2 IF switches IC, the number of the output ports of the 

30 LNB can be sequentially increased to six and eight. 
[0088] By using a 6 x2 IF switch IC described in the 
first embodiment instead of 4 x 2 IF switch IC and in- 
creasing the numbers of 6 x 2 IF switches IC to 2 and 
4, an LNB that can receive a satellite broadcasting sig- 

35 nal from three satellites having the number of output 
ports increased to 4 and 6 can be provided. 

Fifth Embodiment 

40 [0089] Referring to Fig. 1 0, an LNB according to a fifth 
embodiment of the present invention employs a switch 
unit 90A instead of 4 x 2 IF switch IC 32A and a control 
microcomputer 38D instead of control microcomputer 
38A in LNB 8 of the first embodiment described with ref- 

45 erence to Fig. 3. 

[0090] Switch unit 90A includes a 2 x 2 IF switch IC 
92A with the outputs of mixers 30A and 30B as the in- 
puts to determine two outputs according to a port select 
signal from control microcomputer 38D and a select sig- 

50 nal of a polarized wave signal output from voltage com- 
parator 36A, and a 2 x 2 IF switch IC 92B with the out- 
puts of mixers 30C and 30D as inputs to determine two 
outputs according to the port select signal from control 
microcomputer 38D and a select signal of a polarized 

55 wave signal output from voltage comparator 36A. 

[0091] The first output (the output at the upper side in 
the drawing) of 2 x 2 IF switch IC 92 A and the first output 
(the output at the upper side in the drawing) of 2 x 2 IF 
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switch IC 92B are provided according to the select signal 
of a polarized wave signal with respect to port A. The 
second output (the output at the lower side in the draw- 
ing) of 2 x 2 IF switch IC 92A and the second output 
(the output at the lower.side in the drawing) of 2 x 2 IF 
switch IC 92B are provided according to the select signal 
of a polarized wave signal with respect to port B. 
[0092] Switch unit 90A further includes a switch 94A 
receiving the first output of 2 x 2 IF switch IC 92A and 
the first output of 2 x 2 IF switch IC 92B as inputs to 
provide one of the two inputs to IF amplifier 34A accord- 
ing to a select signal of a satellite related to port A output 
from control microcomputer 38D, and a switch 94B re- 
ceiving the second output of 2 x 2 IF switch IC 92A and 
the second output of 2 x 2 IF switch IC 92B as inputs 
to provide one of the two inputs to IF amplifier 34B by a 
select signal of a satellite related to port B output from 
control microcomputer 38D. 

[0093] For example, when the left-handed polarized 
wave signal of the 119° satellite is selected by the re- 
ceiver connected to port A, control microcomputer 38D 
supplies a port select signal of port A to 2 x 2 IF switch 
IC 92A and 2 x 2 IF switch IC 9 2 B. Voltage comparator 
36A supplies a select signal of a left-handed polarized 
wave signal to 2 x 2 IF switch IC 92 A and 2 x 2 IF switch 
IC 92B. As a result, the left-handed polarized wave sig- 
nal of the 119° satellite is output from the first output of 
2 x 2 IF switch IC 92A. A left-handed polarized wave 
signal of the 110° satellite is output from the first output 
of 2 x 2 IF switch IC 92B. Switch 94A receives a select 
signal of a satellite of the polarized wave signal output 
from control microcomputer 38D and provides the out- 
put of 2 x 2 IF switch IC 92A (the left-handed polarized 
wave signal of the 119° satellite) to IF amplifier 34A. 
[0094] A similar operation is carried out for selection 
of- a satellite and a polarized wave signal from the re- 
ceiver connected to port B. Therefore, detailed descrip- 
tion thereof will not be repeated here. 
[0095] Switches 94A and 94B may be an assembly of 
circuit components such as a transistor, diode, capaci- 
tor, and a capacitor, or may be an IC or a mechanical 
switch such as a relay. 

[0096] By implementing an LNB as described above, 
two receivers can be connected to one LNB. The two 
receivers can select a satellite and a polarized wave sig- 
nal independently. Therefore, it is no longer necessary 
to install a satellite broadcast reception antenna inde- 
pendently for each satellite differing in orbit position. 

Sixth Embodiment 

[0097] Referring to Fig. 11, an LNB according to a 
sixth embodiment of the present invention employs a 
switch unit 90A instead of 4 x 2 IF switch IC 32A, and 
a control microcomputer 38D instead of control micro- 
computer 38A in the LNB of the second embodiment de- 
scribed with reference to Fig. 5. 
[0098] The structure and operation of switch unit 90A 



are similar to those described in the fifth embodiment. 
Therefore, detailed description thereof will not be re- 
peated. The operation of control microcomputer 38D is 
similar to that described in the fifth embodiment. There- 

5 fore, detailed description thereof will not be repeated. 
[0099] Constant voltage regulator 42A supplies pow- 
er to only power supply circuit 40 and control microcom- 
puter 38D, and not to IF amplifiers 34A and 34B. 
[0100] Constant voltage regulator 42B is connected 

w to output port A to regulate a voltage value, and then 
supplies power to IF amplifier 34A. Constant voltage 
regulator 42C is connected to output port B to regulate 
the voltage value, and then supplies power to IF ampli- 
fier 34B. 

15 [0101] By implementing an LNB as described above, 
power can be supplied to only an IF amplifier to which 
a receiver is connected. Power supply to an IF amplifier 
to which a receiver is not connected can be suppressed. 
Therefore, power is not supplied to the I F amplifier when 

20 an IF signal does not have to be amplified. Thus, power 
consumption of the LNB can be reduced. 

Seventh Embodiment 

25 [0102] Referring to Fig. 12, an LNB according to a 
seventh embodiment of the present invention employs 
a switch unit 90A instead of 4 x 2 IF switch IC 32 A and 
a control microcomputer 38E instead of control micro- 
computer 38B in the LNB of the third embodiment de- 

30 scribed with reference to Fig. 6, 

[0103] The structure and operation of switch unit 90A 
are similar to those described in the fifth embodiment. 
Therefore, detailed description thereof will not be re- 
peated. 

35 [0104] Control microcomputer 38E is connected to 
output ports A and B to receive digital serial data there- 
from, and supplies a select signal of a port of 2 x 2 IF 
switch IC 92A and 2 x 2 IF switch IC 92B (Fig. 10) in 
switch unit 90A and a select signal of a satellite to switch 

40 unit 90A according to the switch bit of the digital serial 
data. When power is supplied from output port A, control 
microcomputer 38E applies to power switch 45 a control 
signal to cause the power supplied from output port A 
to be output by power switch 45. In the case where pow- 

45 er is not supplied from output port A, control microcom- 
puter 38E supplies to power switch 45 a control signal 
to cause the power supplied from output port B to be 
output by power switch 45. 

[0105] By the above-described structure, power to 
so drive the LNB is always supplied from output port A in 
the case where a receiver is connected to output port A. 
Therefore, the current supplied from output port A is al- 
ways constant, so that there is no change in the voltage 
at output port B. The problem of a false satellite broad- 
55 casting signal being transmitted to the receiver connect- 
ed to output port B by an erroneous operation of the LNB 
is eliminated. Thus, the receiver can be operated stably. 
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Eighth Embodiment 

[0106] Referring to Fig. 13, an LNB according to an 
eighth embodiment of the present invention employs 
switch units 90A and 90B instead of 4 x 2 IF switches 
IC 32A and 32B, respectively, and a control microcom- 
puter 38F instead of control microcomputer 38C in the 
LNB of the fourth embodiment described with reference 
to Fig. 7. 

[0107] Control microcomputer 38F applies a select 
signal of a port of 2 x 2 IF switch IC 92A and 2 x 2 IF 
switch IC 92B (Fig. 10) and a select signal of a satellite 
to switch units 90A and 90B. 

[0108] By using two switch units instead of 4 x 4 IF 
switch IC, an LNB having four output ports can be pro- 
vided using components common to those of the LNB 
of the fifth embodiment. 

Ninth Embodiment 

.. [0109] The LNB of the sixth embodiment described 
with reference to Fig. 11 has the problem that delusive 
digital serial data is generated at output port A or B, as 
described also in the third embodiment. 
[0110] Fig. 1 4 is a diagram of the circuit to supply volt- 
age to the main circuitry of the LNB from ports A and B 
of the LNB of Fig. 11. 

[0111] Referring to Fig. 14, the circuit includes a re- 
sistor R1 having one end connected to port A and the 
other end connected to ground, a resistor R2 having one 
end connected to port A, a capacitor C1 having one end 
connected to the other end of resistor R2 and the other 
end connected to ground, a capacitor C2 having one 
end connected to the other end of resistor R2 and the 
other end connected to ground, a constant voltage reg- 
ulator 42B having one end connected to the other end 
of resistor R2, and a capacitor C3 having one end con- 
nected on the path of constant voltage regulator 42B 
and IF amplifier 34A and the other end connected to 
ground. 

[0112] The circuit further includes a transistor Q64 
having an emitter connected to the other end of resistor 
R2, a diode D1 connected to a collector of transistor 
Q64, a resistor R3 having one end connected to a base 
of transistor Q64, a digital transistor Q63 connected to 
the other end of resistor R3, a digital transistor Q61 con- 
nected to digital transistor Q63, a resistor R6 having one 
end connected to the other end of resistor R2 and the 
other end connected on a path coupling digital transis- 
tors Q63 and Q61, and a resistor R9 having one end 
connected to digital transistor Q61 and the other end 
connected to ground. 

[01 13] The circuit further includes a resistor R1 1 hav- 
ing one end connected to port B and the other end con- 
nected to ground, a transistor R12 having one end con- 
nected to port B, a resistor R1 0 having one end connect- 
ed to digital transistor Q61 and the other end connected 
to the other end of transistor R1 2, a transistor Q62 hav- 



ing an emitter connected to the other end of resistor 
R1 2, a resistor R1 3 having one end connected to a base 
of transistor Q62 and the other end connected to 
ground, a diode D2 having one end connected to a col- 

5 lector of transistor Q62 and the other end connected to 
constant voltage regulator 42A, a capacitor C4 having 
one end connected to the output of diode D2 and the 
other end connected to ground, a capacitor C5 having 
one end connected to the outputs of diodes D1 and D2 

10 and the other end connected to ground, a constant volt- 
age regulator 42A having one end connected to the out- 
puts of diodes D1 and D2, and a capacitor C6 having 
one end connected on a path coupling constant voltage 
regulator 42A and power supply circuit 40 and the other 

is end connected to ground. 

[01 1 4] The circuit further includes a capacitor C7 hav- 
ing one end connected to the other end of resistor R12 
and the other end connected to ground, a capacitor C8 
having one end connected to the other end of resistor 

20 R12 and the other end connected to ground, a constant 
voltage regulator 42C connected to the other end of re- 
sistor R1 2, and a capacitor C9 having one end connect- 
ed on a path coupling constant voltage regulator 42C 
and IF amplifier 34B and the other end connected to 

25 ground. 

[0115] Digital transistor Q63 includes a transistor T1 
having a collector connected to the other end of resistor 
R3 and an emitter connected to ground, a resistor R3 
having one end connected to a base of transistor T1 and 

30 the other end connected to ground, and a resistor R5 
having one end connected to the base of transistor T1 
and the other end connected to resistor R6. 
[0116] Digital transistor Q61 includes a transistor T2 
having a collector connected to the other end of resistor 

35 R5 and an emitter connected to ground, a resistor R7 
having one end connected to a base of transistor T2 and 
the other end connected to ground, and a resistor R8 
having one end connected to the base of transistor T2 
and the other end connected to one end of resistor R1 0. 

40 [01 17] The power to drive each component in the LNB 
is supplied from both of output ports A and B to constant 
voltage regulator 42A. The power applied from output 
ports A and B to constant voltage regulator 42A has the 
two voltage values of 1 8 V and 13 V. It is assumed that 

45 the entire current required to drive each component of 
the LNB is 200 mA. When the voltages applied from out- 
put ports A and B to constant voltage regulator 42A are 
both 18 V or both 13 V, the current applied from output 
ports A and B to constant voltage regulator 42A is equal- 

50 |y 100 mA. However, in the case where the voltage ap- 
plied from one of output ports A and B is 1 8 V and the 
other of the output ports A and B is 1 3 V, the total current 
of 200 mA will be output from the output port of the high- 
er voltage. 

55 [011 8] The digital serial data supplied from output port 
A or B is a representation of the logic by the voltage 
values of 18 V or 13 V. When digital serial data is sup- 
plied from output port A, for example, the voltage value 
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varies over several times between 18 V and 13 V. This 
means that there are several transitions between the 
state where the entire current is supplied from one of 
output ports A and B and the state where equal currents 
are supplied from output ports A and B. Therefore, not 
only the current applied from output port A, but also the 
current applied from output port B will change. At output 
port B, voltage drop occurs due to the presence of a co- 
axial cable connected to output port B, whereby false 
digital serial data will be generated at output port B. 
Therefore, the LNB will operate erroneously. There was 
a problem that a false satellite broadcasting signal is 
transmitted to the receiver connected to output port B. 
This phenomenon is particularly significant in the case 
where the resistance of the coaxial cable connected to 
the output port is large or when the cable is long. 
[0119] The LNB of the present embodiment has a 
structure similar to that of the LNB of the seventh em- 
bodiment described with reference to Fig. 12. Therefore, 
detailed description thereof will not be repeated. 
[0120] Fig. 1 5 is a diagram of a circuit to supply volt- 
age from ports A and B of the LNB of Fig. 1 2 to the main 
circuitry of the LNB. 

[0121] Referring to Fig. 15, the circuit includes a re- 
sistor R1 having one end connected to port A and the 
other end connected to ground, a resistor R2 having one 
end connected to port A, a capacitor C1 having one end 
connected to the other end of resistor R2 and the other 
end connected to ground, a capacitor C2 having one 
end connected to the other end of resistor R2 and the 
other end connected to ground, a constant voltage reg- 
ulator 42B connected to the other end of resistor R2, 
and a capacitor C3 having one end connected on a path 
coupling constant voltage regulator 42B and IF amplifier 
34A and the other end connected to ground. 
[0122] The circuit further includes a transistor Q43 
having an emitter connected to the other end of resistor 
R2, a resistor R23 having one end connected to the oth- 
er end of resistor R2 and the other end connected to the 
base of transistor Q43, a resistor R3 having one end 
connected to the base of transistor Q43, a capacitor C1 0 
having one end connected to the other end of resistor 
R3 and the other end connected to ground, a diode D1 
connected to a collector of transistor Q43, a resistor R1 7 
having one end connected to port A from which current 
of the voltage of 8 volts is supplied, a resistor R1 8 having 
one end connected to the other end of resistor R17 and 
the other end connected to ground, a comparator IC 41 
connected to port A from which 8 Volts is supplied and 
receiving one potential of resistor R1 8 at a plus terminal, 
a resistor R14 having one end connected to port A from 
which 8 volts is supplied and the other end connected 
to the output of comparator IC 41 , and a digital transistor 
Q42 connected to the other end of resistor R3 and the 
output of comparator IC 41 . 

[0123] The circuit further includes a capacitor C 11 
having one end connected to a minus terminal of com- 
parator IC 41 and the other end connected to ground, a 
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resistor R1 9 having one end connected to the minus ter- 
minal of comparator IC 41 and the other end connected 
to ground, a resistor R11 having one end connected to 
port B and the other end connected to ground, a resistor 
5 R12 having one end connected to port B, a resistor R20 
having one end connected to the minus terminal of com- 
parator IC 41 , a resistor R21 having one end connected 
to the other end of resistor R1 2, a transistor Q41 having 
an emitter connected to the other end of resistor R20 
w and a base connected to the other end of resistor R21 , 
a diode D2 connected to a collector of transistor Q41 , a 
capacitor C41 having one end connected to the output 
of diode D2 and the other end connected to ground, a 
capacitor C5 having one end connected to the outputs 
15 of diodes Dl and D2 and the other end connected to 
ground, a constant voltage regulator 42A having one 
end connected to the outputs of diodes D1 and D2, and 
a capacitor C6 having one end connected on a path cou- 
pling constant voltage regulator 42A and power supply 
20 circuit 40 and the other end connected to ground. 
[0124] The circuit also includes a resistor R22 having 
one end connected to the base of transistor Q41 and 
the other end connected to ground, a capacitor C7 hav- 
ing one end connected to an emitter of transistor Q41 
25 and the other end connected to ground, a capacitor C8 
having one end connected to the emitter of transistor 
Q41 and the other end connected to ground, a constant 
voltage regulator 42C having one end connected to the 
emitter of transistor Q41 , and a capacitor C9 having one 
30 end connected on a path coupling constant voltage reg- 
ulator 42C and amplifier 34B, and the other end con- 
nected to ground. 

[0125] Digital transistor Q42 includes a transistor T3 
having a collector connected to the other end of transis- 

35 tor R3 and an emitter connected to ground, a resistor 
R16 having one end connected to a base of transistor 
T3 and the other end connected to ground, and a resis- 
tor R1 5 having one end connected to a base of transistor 
T3 and the other end connected to an output of compa- 

40 rator IC 41 . 

[0126] The principle of the operation of the circuit 
shown in Fig. 15 will be described hereinafter. 

(1 ) When a receiver is connected to port B, the volt- 
45 age supplied from port B is 1 3 V or 1 8 V. Therefore, 

the output of comparator IC 41 is always at a low 
level. When the output of comparator IC 41 attains 
a low level, the outputs of digital transistor Q42 and 
transistor Q43 both attain a low level. Therefore, a 
so voltage is supplied from port B to constant voltage 
regulator 42A. In this case, voltage is not supplied 
from port A to constant voltage regulator 42A even 
if port A is used. 

(2) When port B does not have a receiver connected 
55 and is open, the output of comparator IC 41 attains 

a high level. In response, the outputs of digital tran- 
sistor Q42 and transistor Q43 are driven to a high 
level. Therefore, voltage is supplied from port A to 
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constant voltage regulator 42A. 

[0127] Thus, even when the voltage of port A or port 
B changes, voltage is always supplied from one port. 
Therefore, the current consumed at each port will not 
change. Accordingly, the problem of a false satellite 
broadcasting signal being transmitted to the receiver 
connected to the output port caused by an erroneous 
operation of the LNB is eliminated. Therefore, the re- 
ceiver can be operated stably. 

Tenth Embodiment 

[0128] Referring to Fig. 16, an LNB according to a 
tenth embodiment of the present invention includes an 
LN A 22A receiving a left-handed polarized wave signal 
and a right-handed polarized wave signal transmitted 
from the 1 1 9° satellite to amplify the low noise of respec- 
tive polarized wave signals, an LN A 22B receiving a left- 
handed polarized wave signal and a right-handed polar- 
ized wave signal transmitted from the 110° satellite to 
amplify the low noise of respective polarized wave sig- 
nals, BPF 28A and 28B connected to LNA 22A to re- 
move image signals of respective left-handed and right- 
handed polarized wave signals amplified in low noise, 
BPF 28C and 28D connected to LNA 22B to remove im- 
age signals from respective left-handed and right-hand- 
ed polarized wave signals amplified in low noise, a local 
oscillator 26 generating a sine wave signal (local oscil- 
lator signal) of 1 1 .25 GHz, and buffer amplifiers 44A and 
44B connected to local oscillator 26. 
[0129] The LNB further includes a mixer 30A connect- 
ed to BPF 28A and buffer amplifier 44A to mix the out- 
puts of BPF 28A and buffer amplifier 44A and providing 
an IF signal, a mixer 30B connected to BPF 28B and 
buffer amplifier 44A to mix outputs thereof and providing 
an IF signal, a mixer 30C connected to BPF 28C and 
buffer amplifier 44B to mix outputs thereof and providing 
an IF signal, and a mixer 30D connected to BPF 28D 
and buffer amplifier 44B to mix outputs thereof and pro- 
viding an IF signal. 

[01 30] The LNB further includes a switch unit 1 00 con- 
nected to mixers 30A-30D to select the output signal 
output from mixers 30A-30D according to the outputs of 
control microcomputer 38G and voltage comparator 
36C and providing the IF signals from the three output 
ports, IF amplifiers 34A-34C connected to the three out- 
put ports, respectively, of switch unit 1 00, and capacitors 
35A-35C connected to the outputs of IF amplifiers 34A- 
34C, respectively, to cut the noise of the low frequency. 
[0131] Capacitors 35A-35C are connected to output 
ports A-C, respectively, of an IF signal. The end of output 
ports A-C is connected to respective receivers. 
[0132] The IF signals output from the three output 
ports of switch unit 100 may be IF signals of the same 
type or of a different type. Switch unit 1 00 carries out an 
operation similar to that of 4 x 2 IF switch IC 32A. 
[0133] The LNB further includes a control microcom- 
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puter 38G connected to output ports A-C to receive se- 
rial data from a receiver connected to respective output 
ports, and applying a select signal of satellite to switch 
unit 100 according to the switch bit of the digital serial 

5 data, and a voltage comparator 36C connected to output 
ports A-C to receive direct current DC from respective 
output ports to compare with a predetermined threshold 
value and applying a select signal of a polarized wave 
signal to switch unit 100. 

10 [0134] The LNB further includes a constant voltage 
regulator 42B connected to port A to regulate the voltage 
value and supplying power of a constant voltage value 
to IF amplifier 34A, a constant voltage regulator 42C 
connected to port B to regulate the voltage value and 

is supplying power of a constant voltage value to IF am- 
plifier 34B, and a constant voltage regulator 42D con- 
nected to port C to regulate the voltage value and sup- 
plying power of a constant voltage value to IF amplifier 
34C. 

20 [0135] The LNB further includes a power switch 102 
receiving power from any of output ports A-C for output 
according to a control signal output from control micro- 
computer 38G, a constant voltage regulator 42A con- 
nected to the output of power switch 1 02 to regulate the 

25 voltage value and supplying power of a constant voltage 
value to control microcomputer 38G and power supply 
circuit 40, and a power supply circuit 40 connected to 
constant voltage regulator 42A to convert the power 
supplied from constant voltage regulator 42A into a de- 

30 sired voltage current, and supplying that current to LNA 
22A and 22B, buffer amplifiers 44A and 44B, local os- 
cillator 26, and the like. 

[0136] Fig. 17 is a diagram of a circuit to supply volt- 
age to the main circuitry of the LNB from ports A-C of 
35 the LNB of Fig. 16. Mainly the structure of power switch 
102 is shown. 

[0137] Referring to Fig. 17, the circuit includes a re- 
sistor R1 having one end connected to port A and the 
other end connected to ground, a resistor R2 having one 
40 end connected to port A, a capacitor C1 having one end 
connected to the other end of resistor R2 and the other 
end connected to ground, a capacitor C2 having one 
end connected to the other end of resistor R2 and the 
other end connected to ground, a constant voltage reg- 

45 ulator 42B connected to the other end of resistor R2, 
and a capacitor C3 having one end connected on a path 
coupling constant voltage regulator 42B and IF amplifier 
34A and the other end connected to ground. 
[0138] The circuit further includes a transistor Q55 

so having an emitter connected to the other end of resistor 
R2, a resistor R23 having one end connected to the oth- 
er end of resistor R2 and the other end connected to a 
base of transistor Q55, a diode D1 connected to a col- 
lector of transistor Q55, a resistor R3 having one end 

55 connected to the base of transistor Q55, a capacitor C 1 0 
having one end connected to the other end of resistor 
R3 and the other end connected to ground, a transistor 
Q54 having a collector connected to the other end of 
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resistor R3 and an emitter connected to ground, and a 
resistor R1 6 having one endconnected to a base of tran- 
sistor Q54 and the other end connected to ground. 
[0139] The circuit further includes a resistor R17 hav- 
ing one end connected to port A supplying the voltage 
of 8 volts, a resistor R18 having one end connected to 
the other end of resistor R1 7 and the other end connect- 
ed to ground, a comparator IC 53 connected to port A 
supplying 8 volts and having a plus terminal connected 
to the other end of resistor R17, a resistor R14 having 
one end connected to port A supplying the voltage of 8 
volts, a resistor R25 having one end connected to port 
A supplying the voltage of 8 volts, a resistor R26 having 
one end connected to the other end of resistor R25 and 
the other end connected to ground, a comparator IC 52 
connected to port A supplying 8 volts and having a plus 
terminal connected to the other end of resistor R25, a 
capacitor C 12 having one end connected to the minus 
terminal of comparator IC 52 and the other end connect- 
ed to ground, a resistor R27 having one end connected 
to the minus terminal of comparator IC 52 and the other 
end connected to ground, a resistor R24 having one end 
connected to port A supplying 8 volts and the other end 
connected to the output of comparator IC 52, a 2-input 
AND circuit IC 54 receiving the outputs of comparators 
IC 53 and IC 52 as inputs, and a resistor R15 having 
one end connected to the output of AND circuit IC 54 
and the other end connected to the base of transistor 
Q54. 

[0140] The circuit further includes a resistor R11 hav- 
ing one end connected to port B and the other end con- 
nected to ground, resistor R12 having one end connect- 
ed to port B, a resistor R28 having one end connected 
to the minus terminal of comparator IC 52 and the other 
end connected to the other end of resistor R12, a ca- 
pacitor C4 having one end connected to the other end 
of resistor R12 and the other end connected to ground, 
a capacitor C5 having one end connected to the other 
end of resistor R12 and the other end connected to 
ground, a constant voltage regulator 42C connected to 
the other end of resistor R1 2, and a capacitor C6 having 
one end connected on a path coupling constant voltage 
regulator 42C and IF amplifier 34B and the other end 
connected to ground. 

[0141] The circuit further includes a transistor Q53 
having an emitter connected to the other end of resistor 
R12, a diode D2 connected to a collector of transistor 
Q53 and having an output connected to the output of 
diode D1 , a resistor R21 having one end connected to 
the other end of resistor R1 2 and the other end connect- 
ed to a base of transistor Q53, a resistor R22 having 
one end connected to a base of transistor Q53, a ca- 
pacitor C1 3 having one end connected to the other end 
of resistor R22 and the other end connected to ground, 
a transistor Q52 having a collector connected to the oth- 
er end of resistor R22 and an emitter connected to 
ground, and a resistor R29 having one end connected 
to a base of transistor Q52 and the other end connected 



to ground. 

[0142] The circuit further includes a resistor R31 hav- 
ing one end connected to-port B supplying a voltage of 
8 volts, a resistor R32 having one end connected to the 

5 other end of resistor R31 and the other end connected 
to ground, a comparator IC 51 connected to port B sup- 
plying a voltage of 8 volts and the plus terminal connect- 
ed to the other end of resistor R31 , a resistor R39 having 
one end connected to port B supplying 8 volts and the 

10 other end connected to the output of comparator IC 51 , 
a resistor R30 having one end connected to the output 
of comparator IC 51 and the other end connected to the 
base of transistor Q52, a capacitor C1 4 having one end 
connected to the minus terminal of comparator IC 51 

15 and the other end connected to ground, and a resistor 
R33 having one end connected to the minus terminal of 
comparator IC 51 and the other end connected to 
ground. 

[0143] The circuit further includes a resistor R35 hav- 
20 ing one end connected to port C and the other end con- 
nected to ground, a resistor R36 having one end con- 
nected to port C, a resistor R34 having one end con- 
nected to the minus terminal of comparator IC 51 and 
the other end connected to ground, a capacitor C1 5 hav- 
25 ing one end connected to the other end of resistor R34 
and the other end connected to ground, a capacitor C1 6 
having one end connected to the other end of resistor 
R34 and the other end connected to ground, a constant 
voltage regulator 42D having one end connected to the 
30 other end of resistor R34, and a capacitor C17 having 
one end connected to a path coupling constant voltage 
regulator 42D and IF amplifier 34C and having the other 
end connected to ground. 

[0144] The circuit further includes a transistor Q51 

35 having an emitter connected to the other end of resistor 
R34, a resistor R37 having one end connected to an 
emitter of transistor Q51 and the other end connected 
to a base of transistor Q51 , a resistor R38 having one 
end connected to a base of transistor Q51 and the other 

40 end connected to ground, a diode D3 connected to a 
collector of transistor Q51 , a capacitor C4 having one 
end connected to the output of diode D3 and the other 
end connected to ground, a capacitor C5 having one 
end connected to the output of diode D3 and the other 

45 end connected to ground, a constant voltage regulator 
42A connected to the output of diode G3, and a capac- 
itor C6 having one end connected on a path coupling 
constant voltage regulator 42A and power supply circuit 
40 and the other end connected to ground. 

50 [0145] The principle of the operation of the circuit 
. shown in Fig. 17 will be described here. 

(1) When voltage is supplied from port C, the out- 
puts of comparators IC 51 and IC 53 attain a low 
55 level irrespective of the voltage levels of ports A and 
B. Therefore, the output of 2-input AND circuit IC 54 
is driven to a low level. Thus, voltage is always sup- 
plied from port C to constant voltage regulator 42A. 
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(2) When port C is open and voltage is supplied form 
port B, the output of comparator IC 52 attains a low 
level irrespective of the voltage level of port A. 
Therefore, the output of 2-input AND circuit IC 54 is 
driven to a low level, so that transistors Q54 and 
Q55 do not operate. The output of comparator IC 
51 attains a high level, so that transistors Q52 and 
A53 operate. Therefore, voltage is always supplied 
from port B to constant voltage regulator 42A. 

(3) When ports B and C are both open, the outputs 
of comparators IC 52 and IC 53 attain a high level, 
and the output of 2-input AND circuit IC 54 attains 
a high level. Therefore, transistors Q54 and Q55 op- 
erate if voltage is supplied from port A. Voltage is 
supplied from port A to constant voltage regulator 
42A. 

(4) When ports A-C are all open, voltage is not sup- 
plied to constant voltage regulator 42A. Each circuit 
in the LNB does not operate. 

[0146] Thus, voltage is always supplied from a pre- 
scribed port even if there is voltage change in any of 
ports A-C. As a result, the current consumed at each 
port will not change. Therefore, the problem of a false 
satellite broadcasting signal being transmitted to the re- 
ceiverconnected to the output port caused by erroneous 
operation of the LNB is eliminated. Therefore, the re- 
ceiver can operate stably. 

[0147] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
terms of the appended claims. 
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Claims 

1 . A low noise block down converter comprising: 

a conversion unit (22A-22B, 28A-28D, 26, 44A- 
44B, 30A-30D) receiving a plurality of types of 
polarized wave signals transmitted from each 
of a plurality of satellites to convert the plurality 
of polarized wave signals into a plurality of in- 
termediate frequency signals, 
an amplify switch (32A, 32B, 90A, 90B, 100, 
34A-34C) connected to said conversion unit 
(22A-22B, 28A-28D, 26, 44A-44B, 30A-30D) to 
receive said plurality of intermediate frequency 
signals as inputs, and having a plurality of out- 
puts connected to a plurality of output ports, re- 
spectively, determining a status according to a 
select signal and providing amplified said inter- 
mediate frequency signals, and 
a first control unit (36A-36C, 38A-38G) receiv- 
ing digital serial data to select a satellite from 
an external source via said output port, and pro- 
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viding said select signal according to said dig- 
ital serial data. 

The low noise block down converter according to 
claim 1, wherein said conversion unit (22A-22B, 
28A-28D, 26, 44A-44B, 30A-30D) comprises 

a plurality of low noise amplifiers (22A, 22B) 
provided corresponding to said plurality of sat- 
ellites, respectively, each low noise amplifier re- 
ceiving said plurality of types of polarized wave 
signals to amplify low noise, 
a plurality of filters (28A-28D) connected to said 
plurality of low noise amplifiers (22A, 22B) to 
remove an image signal from said plurality of 
types of polarized wave signals amplified in low 
noise, 

a local oscillator (26) generating a local oscilla- 
tor signal, 

a plurality of buffer amplifiers (44A, 44B) pro- 
vided corresponding to said plurality of satel- 
lites, respectively, and connected to said local 
oscillator (26) to amplify said local oscillator sig- 
nal, and 

a plurality of mixers (30A-30D) provided corre- 
sponding to said plurality of satellites, respec- 
tively, connected to a filter and a buffer amplifier 
corresponding to a satellite, mixing said local 
oscillator signal with said plurality of types of 
polarized wave signals removed in image sig- 
nal to provide an intermediate frequency signal. 

The low noise block down converter according to 
claim 2, wherein said filter (28A-28D) is a trap. 

The low noise block down converter according to 
claim 2, wherein said filter (28A-28D) is a band pass 
filter. 

The low noise block down converter according to 
claim 2, wherein said filter (28A-28D) is a high pass 
filter. 

The low noise block down converter according to 
claim 1, wherein said amplify switch comprises 
(32A, 32B, 90A, 90B, 100, 34A-34C) comprises 

an amplify unit (34A-34C) connected to said 
conversion unit (22A-22B, 28A-28D, 26, 44A- 
44B, 30A-30D) to amplify said plurality of inter- 
mediate frequency signals, and 
a switch (32A, 32B, 90A, 90B, 100) connected 
to said amplify unit (34A-34C), receiving said 
amplified plurality of intermediate frequency 
signals as inputs, and including a plurality of 
outputs connected to said plurality of output 
ports, respectively, determining a status ac- 
cording to said select signal. 
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7. The low noise block down converter according to 
claim 6, wherein said switch (32A, 32B, 90A, 90B. 
100) comprises 

a first switch (92A, 92B) identical in number to 5 
the numbers of said plurality of satellites, pro- 
vided corresponding to said plurality of satel- 
lites, respectively, each first switch circuit hav- 
ing a plurality of output ports, providing a polar- 
ized wave signal of the same type from the w 
same output port according to said select sig- 
nal, and 

a plurality of second switch circuits (94A, 94B), 
, each second switch circuit receiving as an input 
the same output port differing from the other of 1 $ 
■ ' said first switch circuit (92A, 92B) identical in 
number with said plurality of satellites, and pro- 
viding said input to the output according to said 
. select signal. 

20 

8. The low noise block down converter according to 
; claim 6, wherein said switch (32A, 32B, 90A, 90B, 

. 1 00) includes a switch (32A, 32B, 90A, 90B) having 
a plurality of inputs and a plurality of outputs. 

25 

9. The low noise block down converter according to 
claim 1 , wherein said amplifier switch (32A, 32B, 
90A, 90B, 100, 34A-34C) comprises 

a switch (32A, 32B, 90A, 90B, 100) having a so 
plurality of outputs, connected to said conver- 
sion unit (22A-22B, 28A-28D, 26, 44A-44B, 
30A-30D) to receive said plurality of intermedi- 
ate frequency signals as inputs, and determin- 
ing a status according to said select signal, and 35 
an amplify unit (34A-34C) connected to said 
switch (32A, 32B, 90A, 90B, 100), and having 
" a plurality of outputs connected to said plurality 
of output ports, respectively, to amplify said plu- 
rality of outputs of said switch (32A, 32B, 90A, 40 
90B, 100). 

10. The low noise block down converter according to 
claim 9, wherein said amplify unit (34A-34C) com- 
prises a plurality of amplifiers (34A-34C) connected ^ 
to said plurality of outputs, respectively, of said 
switch (32 A, 32B, 90 A, 90B, 100) to amplify respec- 
tive said plurality of outputs, 

said low noise block down converter further 
comprising a plurality of constant voltage regulators 50 
(42B-42D) receiving power from an external source 
via said plurality of output ports to supply to said 
plurality of amplifiers (34A-34C). 

11. The low noise block down converter according to 55 
claim 1, wherein said first control unit (36A-36C, 

. 38A-38G) includes a second control unit (36A-36C, 
38A-38G) receiving digital serial data to select a 



satellite and a direct current having a voltage value 
corresponding to the type of polarized wave signal 
from an external source via said output port, and 
providing said select signal according to said digital 
serial data and the voltage value of said direct cur- 
rent. 

12. The low noise block down converter according to . 
claim 11 , further comprising: 

a power switch (45, 1 02) connected to said plu- 
rality of output ports to select any of said plu- 
rality of output ports according to a control sig- 
nal and connecting the selected output port to 
the output, and 

a constant voltage power supply circuit (42A, 
40) connected to said power switch (45, 102), 
receiving said direct current output from said 
power switch (45, 1 02) to supply power subject- 
ed to conversion to a constant voltage to said 
conversion unit (22A-22B, 28A-28D, 26, 44A- 
44B, 30A-30D) and said second control unit 
(36A-36C, 38A-38G), 

wherein said second control unit (36A-36C, 
38A-38G) comprises 

a select signal output unit providing said select 
signal according to said digital serial data and 
the voltage value of said direct current, and 
a control signal output unit providing said con- 
trol signal according to said digital serial data 
and the voltage value of said direct current. 

13. The low noise block down converter according to 
claim 12, wherein said power switch (45, 102) is 
connected to said plurality of output ports to select 
an output port determined according to a predeter- 
mined priority and connecting the selected output 
port to the output. 

14. The low noise block down converter according to 
claim 1 2, wherein said power switch (45, 1 02) com- 
prises {n (n - 1) / 2} comparators (IC 41, IC 51-IC 
53) when the number of said output ports is n. 

15. The low noise block down converter according to 
claim 1, wherein said digital serial signal is serial 
data having two types of voltage values. - 

16. A satellite broadcast receiver (80) having an inter- 
mediate frequency signal based on a wave from a 
satellite input through an input port (71), compris- 
ing: 

an intermediate frequency signal conversion 
unit (76) extracting and providing a video signal 
and an audio signal from the intermediate fre-. 
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quency signal input to said input port (71), 
an input unit (82) to input a select signal to se- 
lect.a satellite, and 

a digital serial data supply unit (72, 78) connect- 
ed to said input unit (82) to supply to said input 5 
port (71) digital serial data to select a satellite 
according to said select signal. 

17. The satellite broadcast receiver according to claim 

16, wherein said intermediate frequency signal con- to 
version unit (76) comprises 

a video • audio signal extraction unit extracting 
and providing a video signal and an audio sig- 
nal from said intermediate frequency signal, is 
and 

a reception signal information output unit pro- 
viding reception signal information represent- 
ing a reception status of a satellite by said in- 
termediate frequency signal, 20 
said satellite broadcast receiver. (80) further 
comprising a status signal output unit (78) con- 
nected to said input (82) and said reception sig- 
nal information output unit to output said select 
signal and said reception signal information. 25 

18. A satellite broadcast reception system comprising: 

a conversion unit (22A-22B, 28A-28D, 26, 44A- 
44B, 30A-30Q) receiving a plurality of types of 30 
polarized wave signals transmitted from each 
of a plurality of satellites to convert the plurality 
of polarized wave signals into a plurality of in- 
termediate frequency signals, 
an amplify switch (32A, 32B, 90A, 90B, 100, 35 
34A-34C) connected to said conversion unit 
(22A-22B, 28A-28D, 26, 44A-44B, 30A-30D) to 
receive said plurality of intermediate frequency 
signals as inputs, and having a plurality of out- 
puts connected to a plurality of output ports, re- *o 
spectively, determining a status according to a 
select signal and providing amplified said inter- 
mediate frequency signals, 
a low noise block down converter receiving dig- 
' ital serial data to select a satellite from an ex- 45 
ternal source via said output port to output said 
select signal according to said digital serial da- 
ta, and 

a satellite broadcast receiver (80) connected to 
said low noise block down converter for usage, so 

19. The satellite broadcast reception system according 
to claim 18, wherein said conversion unit (22A-22B, 
28A-28D, 26, 44A-44B, 30A-30D) comprises 

55 

a plurality of low noise amplifiers (22A, 22B) 
provided corresponding to said plurality of sat- 
ellites, respectively, each low noise amplifier re- 



ceiving said plurality of polarized wave signals 
to amplify low noise, 

a plurality of filters (28A-28D) connected to said 
plurality of low noise amplifiers (22A, 22B) to 
remove an image signal from said plurality of 
types of polarized wave signals amplified in low 
noise, 

a local oscillator (26) generating a local oscilla- 
tor signal, 

a plurality of buffer amplifiers (44A, 44B) pro- 
' vided corresponding to said plurality of satel- 
lites, respectively, and connected to said local 
oscillator (26) to amplify said local oscillator sig- 
nals respectively, and 

a plurality of mixers (30A-30D) provided corre- 
sponding to said plurality of satellites, respec- 
tively, connected to a filter and a buffer amplifier 
corresponding to a satellite, mixing said local 
oscillator signal with said plurality of types of 
polarized wave signals removed in image sig- 
nal to output an intermediate frequency signal. 

20. The satellite broadcast reception system according 
to claim 19, wherein said filter (28A-28D) is a trap. 

21. The satellite broadcast reception system according 
to claim 19, wherein said filter (28A-28D) is a band 
pass filter. 

22. The satellite broadcast reception system according 
to claim 19, wherein said filter (28A-28D) is a high 
pass filter. 

23. The satellite broadcast reception system according 
to claim 18, wherein said amplify switch (32A, 32B, 
90A, 90B, 100, 34A-34C) comprises 

an amplify unit (34A-34C) connected to said 
conversion unit (22A-22B, 28A-28D, 26, 44A- 
44B, 30A-30D) to amplify said plurality of inter- 
mediate frequency signals, and 
a switch (32A, 32B, 90A, 90B, 100) connected 
to said amplify unit (34A-34C), receiving said 
plurality of intermediate frequency signals am- 
plified as inputs, having a plurality of outputs 
connected to said plurality of output ports, re- 
spectively, determining a status according to 
said select signal. 

24. The satellite broadcast reception system according 
to claim 23, wherein said switch (32A, 32B, 90A, 
90B, 100) comprises 

a first switch circuit (92A, 92B) identical in 
number to the numbers of said plurality of sat- 
ellites, provided corresponding to said plurality 
of satellites, each first switch circuit having a 
plurality of. output ports, providing a polarized 
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wave signal of the same type from the same 
output port according to said select signal, and 
a plurality of second switch circuits (94A, 94B), 
each receiving as an input the same output port 
respectively differing from the other of said first 5 
switch circuits (92A, 92B) identical in number 
with said plurality of satellites to provide said 
input to the output according to said select sig- 
nal. 

w 

25. The satellite broadcast reception system according 
to claim 23, wherein said switch (32A, 32B, 90A, 
90B, 100) includes a switch (32A, 32B, 90A, 90B) 
having a plurality of inputs and a plurality of outputs. 

15 

26. The satellite broadcast reception system according 
to claim 18, wherein said amplify switch (32A, 32B, 
90A, 90B, 1 00, 34A-34C) comprises 

a switch (32A, 32B, 90A, 90B, 100) connected 20 
to said conversion unit (22A-22B, 28A-28D, 26, 
44A-44B, 30A-30D), and having a plurality of 
outputs, receiving said plurality of intermediate 
frequency signals as inputs, and determining a 
status according to said select signal, and 25 
an amplify unit (34A-34C). connected to said 
switch (32A, 32B, 90A, 90B, 100), and having 
a plurality of outputs connected to said plurality 
of output ports, respectively, to amplify respec- 
tive said plurality of outputs of said switch (32A, 30 
32B, 90A.90B, 100). 

27. The satellite broadcast reception system according 
to claim 26, wherein said amplify unit (34A-34C) in- 
cludes a plurality of amplifiers (34A-34C) connected 35 
to said plurality of outputs, respectively of said 
switch (32A, 32B, 90A, 90B, 1 00) to amplify respec- 
tive said plurality of outputs, 

said satellite broadcast reception system fur- 
ther comprising a plurality of constant voltage reg- 
ulators (42B-42D) receiving power from an external 
source via said plurality of output ports to supply to 
said plurality of amplifiers (34A-34C). 

28. The satellite broadcast reception system according 
to claim 18, wherein said first control unit (36A-36C, 
38A-38G) includes a second control unit (36A-36C, 
38A-38G) receiving digital serial data to select a 
satellite and a direct current having a voltage value 
corresponding to the type of polarized wave signal 
from an external source through said output port, 
and providing said select signal according to said 
digital serial data and the voltage value of said direct 
current. 

29. The satellite broadcast reception system according 
to claim 28, wherein said low noise block down con- 
verter comprises 



a power switch (45, 1 02) connected to said plu- 
rality of output ports to select any of the output 
ports according to a control signal and connect- 
ing the selected output port to its output, and 
a constant value power supply circuit (42A, 40) 
connected to said power switch (45, 1 02) to re- 
ceive said current output by said power switch 
(45, 102) to supply power subjected to conver- 
sion into constant voltage to said conversion 
unit (22A-22B, 28A-28D, 26, 44A-44B, 30A- 
30D) and said second control unit (36A-36C, 
38A-38G), 

wherein said second control unit (36A-36C, 
38A-38G) comprises 

a select signal output unit providing said select 
signal according to said digital serial data and 
the voltage value of said direct current, and 
a control signal output unit providing said con- 
trol signal according to said digital serial data 
and the voltage value of said direct current. 

30. The satellite broadcast reception system according 
to claim 29, wherein said power switch (45, 1 02) is 

. connected to said plurality of output ports to select 
an output port determined according to a predeter- 
mined priority and connecting the selected output 
port to its output. 

31. The satellite broadcast reception system according 
to claim 29, wherein said power switch (45, 102) 
comprises {n (n - 1) / 2} comparators (IC 41, IC 
.51 -IG 53) when the number of said output ports is n. 

32. The satellite broadcast reception system according 
to claim 18, wherein said digital serial signal is serial 
data having two types of voltage values. 

40 33. The satellite broadcast reception system according 
to claim 1 8, wherein said satellite broadcast receiv- 
er (80) comprises 

an intermediate frequency signal conversion 
45 unit (76) extracting and providing a video signal 

and an audio signal from an intermediate fre- 
quency signal based on a wave from a satellite 
input to said input port (71), 
. an input unit (82) to input a select signal to se- 
50 lect a satellite, and 

a digital serial data supply unit (72, 78) connect- 
ed to said input unit (82) to supply digital serial 
data to select a satellite to. said input port (71) 
according to said select signal. 

The satellite broadcast reception system according 
to claim 33, wherein said intermediate frequency 
signal conversion unit (76) comprises 
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a video • audio signal extraction unit extracting 
and providing a video signal and an audio sig- 
nal from said intermediate frequency signal, 
a reception signal information output unit pro- 
viding reception signal information represent- 5 
ing a reception status of a satellite by said in- 
termediate frequency signal, 
said satellite broadcast receiver (80) further 
comprising a status signal output unit (78) con- 
nected to said input (82) and said reception sig- 10 
nal information output unit to output said select 
signal and said reception signal information. 

35. A low noise block down converter in which IF sig- . 
nals derived from different polarized wave signals ^ 
of a plurality of satellites are supplied to a switch 
circuit which feeds a plurality of outputs and which 
is controlled by a select signal generated by a con- 
trol unit from digital serial data entered via said out- 
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FIG. 1 
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FIG. 15 
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